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Structure design of strawberry picking device

Abstract

The main content of the research and design of this paper is to design a new strawberry
picking auxiliary device and a strawberry sorting machine for sorting strawberries after
picking, which is intended to reduce the phenomenon of large labor intensity and large labor
cost input in the labor market. At the same time, it will slow down the aging of society and
the shortage of labor in the future, which will contribute to the development of China's
agricultural mechanization. For this research topic, the main work is to understand the current
development trend of the strawberry industry, to understand similar picking and sorting
products and research status on the market, to mine one by one to analyze its advantages and
disadvantages, and to measure the specific parameters of the research object-strawberry
Classification level. After understanding the analysis, it is determined that the structure of the
strawberry picker is a hand-held strawberry picker with simple operation and a drum size
sorter with strong practicability. The innovation of the strawberry picker is that it can
simultaneously take into account safety, continuous picking, reduce labor intensity and
general comfort. It integrates the big ones. The design content of the picker includes the
position of the cutter head, the cutting mechanism, the transmission mechanism and the
hand-held mechanism. The drum sorter is designed on the sorter, which can accurately
classify the strawberry. The first point is to accurately sort the strawberry grade of the variety.
In the structure, the triangular sieve and the more appropriate speed are designed to achieve
the classification. Maximize the selection efficiency, professionally tailored for strawberry
sorting. The main design contents are sorting drum, transmission mechanism and motor. After
the design of the parts is completed, the SolidWorks software is used to design the parts, and
a three-dimensional model and a two-dimensional drawing of the mechanism parts are drawn.
The whole process from strawberry picking to grade sorting, the two mechanisms are simple
and easy to operate, easy to maintain, and have good market prospects.
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TIEYEAE . TEREIIESR, HPBREE LT AT

Jig— RS ARAT KR ik, W 5.1 R

sl st Z

K 5.1 IR

TR RARREA AT KR 7rik, &l 5.2 for
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T g, SRR RN E A L E 3 )7 SN E R LA R 128, PR
ENOAAEBN, XA RN 3d T 2 R R 23 S LR — AR AS R A
(BB AT DA AT DR, 1 K, ANGEIS R (R RR AT, AN BEIE P AR DAL D 7

Jrg T, A RN S 2 e LIS B 75 303 BRI EE MR 10 7R ] ) e
2, R EHIE S ELAFRTR L, R ERSNREN, KEE 5 H
TIRR e, EAFTRL L alitt, SEOSERA I, LT 5, Rtk
o HUARRE, sl afla sl R -—RE L, sirrdikase, FHEeR
i, BEARANR SR S G R S SR R R AT, ) 7 n] s e A S, S
Bl—HlZ M. EARBT, RATR AL EEOy a2

5.1.2 i B B A0 IR B4

ARG IR HHT FE BT 7T LA/ N AR bR v R A Uik L. R Uik
MLEA P s, TR Ye A ATE e, DGR R, Red s Eag it T o 9
FIRE 15

WREKR/DNAFE S EN, HEERHBIL. AiEsh. BOESS. #E1L 30 EE B
B AT 2 A% Bl 2% RNV 1 1A AR AL 2L B 4 B o 388 S A AR () 3R 0 T i s 2
w—Fhely, hefe it A FE R TE LA, ATIE R R RUR .

BAKZER A, RERBERSNREES, E3EN, Bl 5wie.
TR AR BEEC AN BE G — 3D D B U Al M I e AR IR 1, ST R 8 1, 7
EEVERCAE N G218 e i ik B A 1 0 )

5.1.3 t63 LR

A BEWIDRITEE KR, W 3 iLs), Rl AR AT R E R, BR R
K 5.3 i
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K 5.3 FAEr kNSRBI (1 bl 2 Hifhsl 3 Jlidk a8 4 BEL3h 5 FeHh 6 FE
HH

5.2 PATHIM B TR
5.2.1 EF kB RE A BT

W4 LR R /N [ SRRV DB32/T1495-2009 1] 434 3 Mgk, DM, HR¥E5iA:
G RSF KNGy, BT AR BLRE 53 16 25 FIVR T P VU 2, Re g i 2 [ X SL B S bn
e, —oRYE, ERIA= TAEG, wf IS Dl e i AR AT AN & o —,
WRAEFETE R, FULEAR R R IR AR FR A W B o =, DU 22

(1) WaEEEFLIE A%
N6 CIE 7 N A =
_ 1000°G _ 1000% x 1
3600Am  3600x0.02x16.5
A Z ARG ENFLIR S, G NEFBES, G=1t/h; N ANLER—F N MNITH
L TR R %L, —IEEIE 1.0%~2.5%, HLA=2.0% ; m NYIRHKIT-35 5

=841 (5. D

#=,m=16.5g .

(2) HERE R EAS. KB HEA L
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FRAE 7y e K R EE ARG ER 4y, WHid A FLARAE I T fli it
# 5.1 ffLIALERISE

AL fLEKd, X% (mm)  fLBle, (mm) KRS R a, s s 25D,
H% 45X 35 15 1/8 1/2
B 50X 40 20 12 1/4
ot 6050 25 1/4 1/8

D Wi R FA I
PRITKIE L T35 F it 5

L2:£X22i(di+ei)2 (5. 2)
T
I = ﬁx[240x(0.045+0.015)2 +480x(0.05+0.02) +120x(0.06+0.025)*]=4.172
T
3 L=2.04m
e
;——@wﬁﬂm¢ﬁ<¢>,;=uwsz (X5.3)
ai i
1 841x32
/F' = X =240
. Tgx2 7
Z - 1 841x32 o0
2x4 7
- L 841x32_ o
4x8 7

Forba, R AT LU 2R EL, b, i S e o Am L i 2 4L
d,——&FKIFILNER (m) , d,=0.045mm, d, =0.050mm, d,=0.060mm

e, —— MNRTFHALIIFLE (m) , ¢ =0.015mm, e, =0.020mm, e, =0.025mm

REBERRK AT AT
p=L=2%_ 51,
4 4

BRI ALARE B nT i T A
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27D
P=7""—
V3(d, +e)

27 %x0.51
B = -
V/3(0.045+0.015)

N
4

277 %x0.51
P = -
V/3(0.050 +0.020)

’

27 %x0.51
P3 = =
V/3(0.060 +0.025)

BRI BB Z,, v 3% T 35

. Z, 240
% _—_—a——— ’ _— = =
Pl })1 30 P2 P2 26
2) WERHEEED
THESIIR A A,

; 3, +e)P
2

V3 x(0.045+0.015)x 30

I = ]

=1.559

N
4

V3 % (0.050 + 0.020) x 26
2

=1.576

[, =

V3 % (0.060+ 0.0250) x 21
2

WK VBN RE AR, W =1.576m

NZEBERD=—= 1.576 _ 0.501m

L
T T

I, = = 1.546

3) HEIRMEKE
SN N STE 7S WA
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L=§]ZH+%x¢+q) (5.7

L=(8+0.5x(00.045+0.015+ 18 +0.5) x(0.050 + 0.020) + (6 + 0.5) x (0.06 + 0.025) = 2.3575m

(3) BHREAHE

SR E K EMEAZ L TIRE, KB —BIuEE 4~6.
L 23575
D 0.501
KJE L=2.3575m .

=4.705,FN4<4.705< 6, FFE 2R, WAl iR E EL D =0.501m,

(4) Tl 5 VR 1 e TR K P10 £
TR AR BLAS (B VR 1 I o, T s i G i I8, — RIS OL R, IR
WARHBCE, ] i DL 2 2 e -
J_12~14_12-~14
YD 40,501
Sia kbR # K, n=18r/min
REfa SR E MK ER ¢, —MLIN3 o~5 o, HATHFTHE A L=2. 3573
m, EHCHEEECAE 4, Hla=4 .

=17 ~207/min (1, 5.8)

(5) ffLAIBETT

i FLAE B o W LIR f] B SEI 3k H ) A B B A, — NI IR FL i LR
HEFI REREIE s BAR P IR R . FE T L, W BITRALHRS A & —BCE R . 22
TEANE = MRAEX UM HEBI & b, I = MRS LE I HES 2 & R /i T AR,
REWGIE— Dl I R . DAL, A B RASE G =MIEHES, Wis. 4R

& 5.4 IE=fMIEHS
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5.2.2 BEER RS

FEBR R AR GE 2 — X MR IS B M, fE AR, BEHR S 5 TR 2 1) AH T
TR TARBI T o AESEPR BT, O T TR 4R AT e, fEMRLE R L,
— N R (A VRN %N TR BT B, SOk B B A RO KB R
TR R RI R SR Z5 A o T2 e e 1 A A A ol T R 3 S0 A IR FA i A
[ 58 LANMER, A A BE AL 98 BE LT BB 90mm,  AMEHL 375mm,

]
]
I=
L~ U
5.5 BEERS5EE
(D) DIRE
EERNIYINEI B E g = Wi =

_ (D =2b)(m, +13m,)ng
1207

P (#5.8)

_(D=2b)(m, +13m,)ng _ (0.501-2x0.002)(62+13x61)x18x9.8
1207 120x0.6

P =1041w

X b—RFEEEE () |, BLh=0.002
n—LHCEE, —ME0.6~0.7, Blyp=0.6.
g—EEH (N/kg) , Blg=9.8.
m—R A& (kg) , Blm =62
m,—IR AN R & (k)
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. _x(D=2b) Lig

2 4 (5.9

o m(0.501-2 x0.002)? x2.3575x1.9x10° x0.07
? 4
Hon AR (kg/m?) , r=1.9x10°kg/m, ¢ NWEBHERRE FHIETE &R
¥, —#%~0.05~0.10, Hl 4=0.07

=6lkg

5.2.3 LG
(1) PR RTINS K
WRIE TAETE MR, #2348 — bRt A T HEE ST i Y 2
A P ) = A S 2 BB L
(2) WeFE=AH7D IR T
IRIEAE EE SR T2t S mr il D30y
Py, = 10417
LB 232 i 2 ] B RCR N
s = My Tise s et (30510
1 =0.96x0.97x0.99° x0.96x0.9° = 0.70
HLBIHL IS A Zh 30
Py, = By /77, =1041/0.70 = 1487W
(3) A B
M Py, < Py, » EFIHUBBCHTIE, ksl 5 ohY132S-8, HAUE D)

e

R Py =2.26W B nyg, = 7101/ min

5.3 ®itHE s B R & T3
5.3.1 T EAESI B L R SAES KR

FETHH, B RAL SRR & HE M, B2 S5 S5 B, ARah AR K,
RSPAG K, RIERE R4, NE R ks Z 2 B R AT, FbEES
ETAE, REMIEERMEER.

CANEH BN, =710 /min, KifE3h%H N n =187/min

HiE
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Sy 2R 7 N R

Vit e i <7, B =3;

G AL B A% B G S S L IVE i < 4 ~ 6, i, =4

WAL EN L TEE i <6, Wi =2
PEVRRCAEBME BN L RITEI i <5, B, =1.6;

R ILEENIRA A F
n, =Ny /iy, =710/3=237r/min

ny,=n,/i,=237/4=59r/min
ny=n,/i;=59/2 =30r/min
n,=n,/i, =30/1.6 =18r/min

5.3.2 BHEI AT R AFEFE R TH 5

F R AT R
P =Py, =22x0.96=2.11kW

P, =Pn,n, =2.11x0.99x0.97 = 2.03kW
P,=Pn,=2.0.x0.96 =1.95kWw

P, = Pi,ns =1.95%0.99x0.90 = 1.74kW

R LI

T, = 9550 P, _ 9550x2.2 _ 9.59N -m
n, 710

T = 9550 P, _ 9550x2.2 _ 25.02N -m
n, 237

T, = 9550P, _9550x2.2 _ 325.58N -m
n,

T, = 9550 P, _ 9550x2.2 620.75N -m

n, 3
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6 Wit RS IE BB ESNFMH
6.1 B2 &SI BT

B S AR AR, AR, S RSk aN AR s e = A H2 s DR Bh 2
A UATIRBN AR K, M R, H = e bn A I HoaT DAREE AR =
Bh, IR S 5 PRV R ) B

RS B AL Bh Dh 2R i i B 5 B iy 6 2 R R BE ¥ s S Sk D 2k Bl . Vs
s B 2R %, VM EshIEEIR, A#ae rmA G K I, S5k s)
FAEE, A ORI BEYE ). WAE il fz 5 A% ) BRIk SRV &8, tRahtth
3o
(1) e EIhEP,

AR TEBRRIEK, =11, hFEP, v FHHE
P,=K,P=1.1x22=242kW (6. 1D

(2) &tV AR
WRIBIFEIZ P, =2.42kW , /N 505 # n, = 7107 /min, EHVATARL,

(3D B Ky B R /Ny e A AR R 1 ek 52

(1 R, HHIRABORR N BAR, (W IE B A e 7
. PUAERT R AR RAME T, IERUNTR I EAE R 4, =140mm .

(2) RWRIEMEER, d,=id, =3x140=420mm , %ZRIEMHE A%, B
Kt ke FE M B A% dd, = 400mm .

(3) i AR LS5
. dynmmr  140x710x 7z
60 x1000 60 %1000

BRUNAE— et i, R VL AE Sm /s < v < 25m /s, #UH A 5l

=52m/s (,6.2)

(4) e RO PE NI R K R
MRS BR BARTE L, 2 T Y6 B N e Aot ek
0.7x(d, +d,)<a,<2(d, +d,,)
0.7 x (140 + 400) = 378 < a, < 2(140 + 400) = 1080
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WIEL R @, = 750mm

Vil AR T
2
L, =2a,+%(d, +d,,)+ 90 "a) (6.3
2 a,
2
L, = 22750+ % x 140+ 400) + 20071401 o 50t m
2 4x750

TRIE RFVEE, [FIBEV 27 R K T L, = 2240mm

AT B S B AL

Ld—Ld:750+w:685mm (6.4

a=a,+

(5) e/ NMewmm v A IREL
N
d,-d 400140

a, —180°— 42 _Tdl w57 5°=180°————x57.5°=158° (X 6.5)
a 685
VAR BO A

L 2.42 =1.82~2 (X 6.6)

zZ = =
(P, +AP)K,K, (1.26+0.067)x0.95x1.06

. PNEARBEIZR, B P =126kW
AP, Ty E, AXWF

AP, =1<,,n1(1—Ki) =0.7725x107 x710x(1—ﬁ) =0.067 (X6.7)

1

He, K, NEHEm AR, WK, =0.7725x107; K, NfEThHE &%, B
K. =1.14,
K, NEMIEIERE, LK, =095
K, A KABIE&RE, WK, =1.06
(6) e AR V 7 (IHIRL T B 5/ IME (F) e FEIE T F

BERARAT ALK E R & g = 0.1kg /m, ¥R FIARWT
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(Fy)pin = 500&(2'5;19

zv

)+ gV (6.8)

a

2.42 5 2.5-0.95
2x5.2 0.95

(Fy), =500 x +0.1x5.2° =193N

LA/ N W
F,=22(F)) sin(%) = 2x2x193xsin 1528
(7)) IR R E
BB B, filiE VAT e T A e A L, R R EIRES T, T/E— &
IfA], mhos B TAPRMRIE B, Vil ZIEEH D3, e fRIEZ A% S K 1A 2L
R, DRtk E ok B E .

o

=758N (6.9

6.2 BLiHRGE A% I ELIA R A 38

6.2.1 FiE AR EWSH

(1) 225 B 45 W B8 T SRR PR ) B R A A e A5 3

(2) {EXSFE LB FMHEHTHHE (GB 10095-88)

(3) BT MAENGEA B IERR40Cr (KD , B A280HBS, £ A
BB B 4540 (KD, REPEN240HBS, , PR RIS A 25 40HBS, #it
EH,

(4) /NERIINE Z, =24, KN IILEz, =4x24=96

6.2.2 & 1A THI A 55 BT AT B it

(D BFIPMS T, BUS T R %g, =1.2 .
(2) BFZIEREZ, =189.8\/MPa .
(3) /NFAE B AR

P 2.11

T, =9550-1 =9550x =
n, 237

=8.502x10*N - mm (. 6.10)

(4) /NA T AR 55 S BERR IR A o, = 600MPa 5 KA F& 142 Al 577 5% B A
A oy, =550MPa .

(5) NLIJPEAUCH 2 A0
N = 60n,jL, 60x237x1x2x8x300x15
= =
4 4

(6) BAFHEAMIE 57 75 ZREON K,y =095 Ky, =0.95
26

=0.256x10° (. 6.11)
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